A field study was conducted during 2015 and 2016 seasons in Sakha experimental farm, Kafrelsheikh, Egypt to study the effect of sowing dates and weed control on growth and yield of broadcasted-seeded rice (Giza 179 cv). 
INTRODUCTION
Rice (Oryza sativa, L.) is one of the most important cereal crops not only in Egypt but also all over the world, it is considered as the most important food for about the half of world population, contributing about 20% of cereal consumption. Moreover, it is the principle food of the majority of Egyptians. FAOSTAT (2014) , stated that the Egyptian harvested area, total production, and productivity per feddan of paddy rice were 1,376,889 feddan, 5,467,392 tons and 3.99 tons, respectively.
Planting rice at the optimum time is very important for obtaining high yield and good quality panicles, Chauhan (2012) . Delay in seeding increased yield losses of rice might be due to crop-weed competition and weather, Caton et al. (1999) . The decreasing trend in the grain yield due to delayed seeding might be associated with significantly lower dry weight, number of panicles m -2 , number of filled grains panicle -1 and grain yield, Mishri and Kailash (2005) . Therefore, to improve the yield potential of direct-seed rice (DSR), optimum planting time needs to be precisely determined, Kathiresan and Manoharan (2002) .
Rice faces multiple problems during its growth and development processes from sowing to maturity. Out of many problems viz., low plant population and presence of weeds in the field cause a great loss in the crop yield. Weeds share the plant in nutrition, water, land spaces, carry insect pests and diseases, lower quality of produce and sometimes causes complete failure of the main crop. So, it is imperative to look into the ways to control weeds, El-Ghandor (2013) .
Weeds are one of the main constraints in Egyptian rice production, the major food crop of Egypt, as they contribute to great yield losses, if no weed control measures were applied, Hassan (2002) . These losses were estimated as 40% in Bangladesh, Karim et al. (1998) , 36-90% in Egypt, Hassan (1999) and 10-85% in general, Labrada, (2001) .
Rice yield losses due to weed competition vary, depending on method of planting. The losses ranged from 14-93% in direct-seeded rice, 17-47% in transplanted rice, Ranjit (1997) , and ranged from 40-80% in direct-sown rainfield upland rice, Thakur and Bassi (1994) .
Weeds in DSR can be controlled by several methods which can be used in various sets of conditions keeping in view the socio-economic condition of growers and several other factors. Historically, handweeding was the most important method for weed removal in rice in Pakistan, Alam (1991) ; however, because of scarcity of agricultural workers, handweeding is not economical now, Farooq et al. (2011) .
Chemical weed control is a commonly used, an easy, reliable, effective and economically viable method for controlling different weed species in DSR, Chandra et al. (1998) . Several herbicides are registered and available commercially for weed control in rice and their application has increased rice yield by reducing crop-weed competition.
Weed management is a combination of several factors to reduce weed population, including time of planting, planting methods, land preparation, plant population, preventive weed control methods and chemical control, Smith (1993) . Therefore, the objectives of this study were to evaluate the best seeding time, to determine the best weed control method and to evaluate the interaction effects of seeding time and weed control methods on growth and yield of broadcasted-seeded rice (Giza 179 cv) in DSR.
MATERALS AND METHODS
Six field experiments were conducted in the Experimental Field of Rice Research and Training Center (RRTC) Sakha, Kafr El-Shelkh, Egypt on broadcast-seeded rice during 2015 and 2016 growing seasons. The study aimed to explore the effect of sowing dates and herbicide application on weed control, growth and yield of rice (Giza 179 cv) under broadcasting method. The plot area was 3x4 m 2 in both seasons. A random complete block design (RCBD) with four replications was used for each sowing date. Combined analysis was done for the three sowing dates according to Gomez and Gomez (1984) . The results were statically analyzed and significance of treatment differences estimated through Duncan (1955) ). Rainbow (Penoxsulam 2.5% OD) alone or plus Gulliver (Azimsulfuron 50% WG) were applied at 15 days after sowing (DAS), while, Nominee (Bispyribacsodium 2% SL) alone or plus Gulliver (Azimsulfuron 50% WG) were applied at 22 days after sowing (DAS) and Whipsuper (Fenoxaprop-p-ethyl 7.5% EW) alone or plus Gulliver (Azimsulfuron 50% WG) were applied at 35 days after sowing (DAS). All herbicide treatments were sprayed using Gloria sprayer as 5 liters capacity with a rate of water as 280 liter hectar -1 on drained plots while, flooding was introduced 48 h after treatment. All fertilizer applications and other pest managements were applied as recommended in broadcast-seeded rice.
Sampling and recorded data: A -Weed measurements:
The following data were recorded on weed characters at 55 days after herbicidal treatments (DAT) in broadcasted rice: 1-Number of tillers of total weeds m -2 : The average number of two random 1/4 m -2 (50 x 50 cm) were counted in each plot and number m -2 was recorded. 2-Dry weight of total weeds (g.m -2 ): weed plants from random (50 x 50 cm) of each plot which were cleaned, weighed (without roots) as fresh weight and air dried for two days. The air dried samples were oven dried at 70 °C up to constant weight and the average weight was recorded as g.m -2 .
B -Rice growth measurements:
The following data were recorded on rice plants at 55 days after herbicidal treatments (DAT) in broadcasted rice:
Dry weight of rice plants (g.m -2 ) : Rice plants from random (50 x 50 cm) of each plot which were cleaned, weighed (without roots) as fresh weight and air dried for two days. The air dried samples were oven dried at 70 °C up to constant weight and the average weight was recorded as g.m -2 .
C -Grain yield and its attributes:
At harvest, the following data on rice plants were recorded. 1-Number of panicles m -2 : The average number of two random 1/4 m -2 (50 x 50 cm) were counted in each plot and panicles m -2 was recorded. 2-Panicle weight (g): It was estimated by weighing ten random panicles per plot and their average was recorded. 3-Number of filled grains panicle -1 : Average number of filled grains of ten matured random panicles was recorded. 4-Grain yield (t ha -1 .): A guarded area of 6 m 2 were manually harvested, air dried and thrashed. Rice grain yield of each treatment was estimated, adjusted to 14 % moisture and converted into tons per hectare.
Statistical analysis:
Data of the each experiment were subjected to proper statistical analysis of variance, according to Snedecor and Cochran (1971) . Duncan Multiple Range Test was used for comparisons among factor means.
RESULTS AND DISCUSSION

Weeds parameters Effect of sowing dates and weed control treatments on weeds.
The recorded weeds species in broadcast-seeded rice plots during two seasons were: Grassy weeds including; a-Echinochloa crus-galli (barnyardgrass). bEchinochloa colona (jungle rice) and c-Cyperus difformis (small flower). Data on total weed species only is shown.
Data on number of tillers m -2 and dry weights of total weeds (g.m -2 ) as affected by sowing dates and weed control treatments in 2015 and 2016 seasons are presented in Table (1). Number of tillers m -2 and dry weight of total weeds as shown in (Table 1) and dry weight of total weeds were recorded in the late seeding date of rice (Jun 10 th ) during two seasons of study. The decrease in number of tillers m -2 and dry weight of total weeds in early sowing time (May 20 th ) might be due to better conditions for crop to establish and overcome the weed and that led to improved seedling vigor, better growth, rapid and competitive ability of rice sowing on May 20 th that reduced these characters of total weeds. On the other side, increase number of tillers m -2 and dry weight of total weeds in late sowing time (Jun 10 th ) might be due to more weed population and increased crop-weed competition. These results are in agreement with those pointed out by Bera et al. (2016) , Mubeen et al. (2014) , Longkumer and Singh (2013) . All weed management treatments were effective in reducing number of tillers m -2 and dry weight of total weeds compared to weedy check in both seasons (Table  1) . Application of Penoxsulam or Bispyribac-sodium mixed with Azimsulfuron recorded the lowest value of these characters as compared to weedy check which recorded the highest value for number of tillers m -2 and dry weight of total weeds in 2015 and 2016 seasons. Generally, no significant differences between application of Penoxsulam or Bispyribac-sodium as well as Fenoxaprop mixed with Azimsulfuron on dry weight of total weeds in 2015 and 2016 seasons. The reduction in number of tillers m -2 and dry weight of total weeds due to herbicidal application may be related to the herbicidal efficiency in inhibition germination and growth of weeds. These results are confirmed with those cited by Pal et al. (2009) and Hussain et al. (2008) . Effect of the interaction between sowing dates and weed control treatments on weeds.
The interaction between sowing dates and weed control treatments as shown in (Table 2) highly significantly affected both number of tillers and dry weight of total weeds in 2015 and 2016 seasons. . These results are similar to that of Rakesh and Sharma (2004) they indicated that seeding rice in early date resulted in significant increased in dry weight and number of panicles per meter square. Additionally, the increased rice grain yield under early sowing date is confirmed by the results obtained by Habibullah et al. (2007) and Longkumer and Singh (2013) , they stated that increasing grain yield might be due to early sowing rice, more number of active tillers panicle weight and increase number of filled grain per panicle. These results are also confirmed with those cited by Iqbal et al. (2008) and Nadeem et al. (2010) . As for chemical weed control treatments, it is clear from the results in Table ( 3) that all chemical weed control significantly increased dry weight, number of panicles m -2 panicle weight, number of filled grain panicle -1 and grain yield of rice than untreated check plots during the two seasons of study. The highest values of these characters were obtained with the application of Penoxsulam as well as Bispyribac-sodium mixtures with Azimsulfuron. On the other hand, weedy check plots gave the lowest dry weight, number of panicles m -2 panicle weight, number of filled grain panicle -1 and grain yield of rice in 2015 and 2016
seasons. The increase in dry weight, number of panicles m -2 panicle weight, number of filled grain panicle -1 and grain yield of rice using Penoxsulam, Bispyribacsodium and Fenoxaprop mixtures with Azimsulfuron during both seasons of study may referred to the high efficiency of these treatments against weeds consequently, allowed rice plants to obtained all needs. Similar results were reported by Hassan et al. (2004) , Hassan et al. (2005) , Shebl et al. (2009) and RRTC (2005) . Effect of the interaction between sowing dates and weed control treatments on yield and yield attributes.
The interaction between sowing dates and weed control treatments significantly affected dry weight (g) and number of panicles m -2 of rice in 2015 and 2016 seasons (Table 4) .
Data in Table ( The increase in dry weight, number of panicles m -2 panicle weight, number of filled grain panicle -1 and grain yield of rice by using Penoxsulam as well as Bispyribac-sodium in mixture with Azimsulfuron during both seasons of study may be due to the efficiency of herbicide which, decreased weed population in early growth stages under seeding rice in may 20 th , consequently gave the rice plant a good chance for growing healthy and increased the dry weight, number of panicles m -2 panicle weight, number of filled grain panicle -1 and grain yield of rice. These results are confirmed by Hassan et al. (2004) , Longhumer and Singh (2013) . Ehsanullah et al. (2014) . 
